wo 2005/078021 1 PCT/JP2005/0G2152 

m m m 

[0001] ^m^i-i. mm^^v^^^>^^^^w^^^•t:b^v■^'-<o^^^Bi^^v■^-y^9 

[0004] ::<^J;5^-#*(^atB^Wi-^W^#3|s^^s^tl«l<^':^/:7T-f'^^^;^t'a^>fbi-5^ 



wo 2005/078021 
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[0005] ^y?i-wv(D-^^X(Dm^unt\^x. ^^M(D^mmtmm^mL^^ 
^m^m^^im.^:^'^m^^rix\^^^mwxm3mm)o b>6-u mm^i^^n^ 

[0006] mmummmuntf)m^<[:^f\^it'ry^T-cy<(Dm^:^mtvxi-i. ± 

WW:^m : ^1^512000-203826-^^^ 
!>^ffXm2 : 4^^200 1-253705-^<2^# 
#fF^iSlt3 : #M¥2-263707-^4^# 
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[0008] i^v:ij<D'r/-^7^y<^i^^'t^iz.htz^xits (i) i-y^r^^^m^^mm-rmm 
[0009] (cdo V >-c«. ±m^'^<Dmm^mtc'r^wmnt\.x. mm^^v:^^}^ 

[0010] mm^^v:^^i->4v^'W^^(D^^u>4K>mmt. ^m^:t>^\tci!bt-r 

[0012] ±iaM^Btt3!Ky-^-:7^7^:xh{i, ^3!^^*^ {e:^^$iirfc^lC7K<^#&T-C 



wo 2005/078021 4 PCT/JIP2005/002152 

[0013] i-fs:io'h:=^mmn. w-m^^v^'^^>'4^^^'W^^^-r^^v-^—(Dm^Bi±^V'^ 
[0016] ^mm(D^mMmm^mmm-i. t(Dmmi^xh^^^i^:^v-^-'7Hvy 



wo 2005/078021 
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wo 2005/078021 6 PCT/JP2005/002152 

[0021] [iiL^^:e^y:3^^i/W^v#*&?r^i-§:^<y-^-] 

[0022] -:if.^m^^^^xm^'r^if<')^—\x^ ^(Dmm.^\c^L^mMWf^^)^^\^>^v^ 
[0023] ^fh^mv^. mv^^tcyi.m^(D:^V'^-\t. mm^^v:^^u:y^v^-wi^(D 



wo 2005/078021 
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/^:^^i^>^y:x, 5^fyK7^i//^::^-dE^i^yy ^KyTiJ^yi/— i>|g<?57Ky^^/v^i5'i^yi^— 
h^ 5!Ky:/5^/i-^^i^yi/— h^c?^*cDi^7K14(Z)7}^y-7— :/a-/i?:^^^-e#5o ::^^e>^tfc<D 

[0024] ii:(^)btJKy3i^V'W5>-#^^#i-^jHy-^-;eis, -tet^^Ky-^— :/n5/>^^^#-t- 

[0025] ±mw.m^m=^^u>''<^>^'W^^m'r^m'^—n^ ^(Dmmi^t^j:?>^v^^ 

[0026] MiKf^c^y-^— «x :t^'^y^v>m<D^y^—^mmvx. :^f-^>m(Dm^m. h 
[0027] ^v:t^-^^7v>mf)^^ti:^mm^<D'W^^nm'r^^/-^-tvx\^. 
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[0028] n-^rnhnhx^xn. ^:^=f'^\z.m^r)V^;vm. %\\Lr)v^)vm. 3i>>fbT/v^/v 

[0029] (:3i^v:^i/y=i— /V) 0^7k^^^:^^*)^V >f*3!^^lC^ifeL:^^>(D 

[0030] ^fc. :^^:t>mmv}^>':!^m.^mi^m^mir^'^mm^mu d^o^ticis^^t 
[0031] j|!|5|^(Dtfrip^7Hy-^-w:. _bffi^i^>^y:^^y-^-^s^l#*fc^*2ffi<D'i'tgs^ 

X-f^. mt?^'^^^^^'^-^^^. ai^^^b^^yl^vO-^V, 

:^^;v:^;V:^^^f^m^^.^-{Ar--:f^^:^'^/^y^^M-10, 15. 20-hy (^'ai:^/!^ 
v?3!j7>fb^^/v-^:^-^:/, v?yn^p<^/nf:7^^w:/, *fcf*v?::^n^p<f^/VT>^-<>' 
dfi^-^yy:^), ^fcfi. jKy (^^/V't*:^/^:^^i^y'y^^)/j;^f<^)X||6<I{^:^ffl$i^TV^5 



wo 2005/078021 9 PCT/JP2005/002152 

[0032] m^(Dmmi^:^V'^—n. ±mi^tcXo^j::t^'\)-y^V:y'ey-^-^3m&L±(D'^mm 

[0033] mv^(Dmmi^^V'^-^n^timztt. 0'm(om^mf^m^^-t^m^<D^V'^ 
[0034] ^fc. mv^<D$ii!mw^V'^-^m^:^mtvx. ^VTK>mm^±m^m\^ 

[0035] JifB{cJ;9#feti^t5igflc;j<y-^<-<D;efy;r'¥i^>^y>1g;&^fe/jJ5li:^t^^ 
[0036] ^^#T-e(7);!iP7k^/^f*. 'B»l;t}^. ili^TK^^Kf -e^Hy;t•^i^i/y>'^^J^mT 
it^)gpJoT>'^=^i>i^;?k-e«!.ai-5;i^-c.itStt<^^y3i^i^W5:/©)^^^ 

TKy^^^f-yy^^^ycn^i/W^^-iii^^^-i^r^s^^^eiST-^So T/p:*y^#T-e^ 



wo 2005/078021 10 PCT/JP2005/002152 

:^^^Mmyt^>'^m'^bfc#. #btbfcyif>'^j}^y'^-(c, ^^>(^2-^^/V'~2-:^'¥ 

y (N-T-fe^/V'^^WW^>')^a-yiJ't^ jKy (N-^nlf:^-:=:/Vm^WW5V)^n 
y^^j?)^b^<eSttfig#^3j^y-^-^#^o ^Stfigfr^Ky-^-^^t-^^^^-iir^ 

[0042] ;ii-c^^-r-5m'^^M^l^'^#j<^#i6:^5i*5a:T^2©m'a-i-(i. 
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[0043] m^Bi^m-^—7^y:^:^h'\ 

[0044] m^^Bn^V-^—^^ypi>hn. l-100nm5SS. iHF*L<}i2-30nm. 

^v-^-i)^'W^tvx^'r^m.mv^^v^^u>^K>^it. nmT^^^tdnxm^^rL 

Chatani et al. , Macromoleciiles. 1981<^, Ml4^^ p. 315-321)o il^KO 



wo 2005/078021 
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[0048] ^^tt/}^y'^-:7^7^>'l>(^#iStixj^tScSLi-J;«9i^im-e#. j[S:^xlliii^fi-(WA 

xs)ic$5tts2 0:^s^ia-e2o'' , 2r .28° jS.m(D^mm::vviy/v'=p(Dm.m^ 

[0049] ^fc. j^^ttJj^y :7^^7«>'hC)^^*S^*tf (DSC) l;i*5ft5Sl.^f*^ ^V=^ 

[0050] ^^'l4^y-^-:7.<7P«i/h}*. 7K<^#l5ET-Ci^^14jKy-r— :7^7^:/M^±<^i^a 

147Ky-^-:7>f7^:/h^d:^^1g^J-^^^ii-S^^t-J;t)'fb^6^>fe^1sl^'a'trWi-^ ' 
[0051] ^^-I^Tj^y-^— >'>f77<>'b<^tKny/Vtf -e«:. 3^^tt:^^y-^— :7>f97{^^M^±*^ 

6<,{c#^UT^'fil«5tSr?l^^U.:^^*:i:bT^^Btt7Ky-7-:7>r77iVhd>fej:e^H^5fe 
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[0055] Mc{^^ti:i3mb\^X\^^ ii:^t«t^y^^i/W^v#*&^#-r§7}fy'7-^7K3^{*7K 

[0057] ii[^)|^JKy:3^^1^W5>'#*g-?r*-t-^jj<y-^— (75^|g;5-bj|^^14>i^y-^— :7w'7P< 
[0058] *fc. ±|E;^i&tC*3V^T. iiLMJl^sKy^^WW^V'i'|&^#-r52Ky-e-<?!)»^f8 

{i. ^tKi3^/w«:, -^-f ilL^Jl^TKyni^V'W^^/'i'^&^^i-^Tjfy-v— ^— ^AtK 

— <Dig5g/jj7K^^K^#So ^v^-t?. ;(inf^j|^S<^jKy's'-07K^^^^ia{c?^j^i-r 



wo 2005/078021 14 PCT/JP2005/002152 

[0059] _hfs;^i£{j:*5v ^•r. i3mm.mi^ioox:s^riim'£L<. 90— 95*c<D^ia-cfc^r 
[0062] ±m<D^v^-7i^^n<Dum^. m&^-^tvx^mm^ Ki&r^-^tcm^. t 

[0063] _hfE(cJ;t9#^,ti^tKny/V{^, ^^egTfe^^'/v-t?*)?). y/i^t^j^cifiTKyni^l/W^ 



wo 2005/078021 
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[0065] mm^m(D^^m.\t. :^(Dwm^ii^\^. o. i-5f&<^$6is-cfeSvi^j6W*b<. i 

[0067] :ifmmx\ >9tKciy/v|S®ii^{c, -ftfe07K^ttjKy-^-^;tJP^^:i^T\ TK^I^J^Ky 
y^, >t?y3i^/V':tdrf-:/y;^/^^^l5i?)fctf^^^;ds-e#'5o 

[0068] im^-^})'^-<ois^mfi.. ii:i^j[^:^y^^i^w^i^#t&^^i-5jKy-^-<^@ 

[0069] ±ia;!k^ti^y'^-^W$-^S:i^{;iioTt>jfe^14jKy-^-:7^7P<^ho?^B^ 



wo 2005/078021 16 PCT/JP2005/002152 

[0070] *fc. ±fS;^fe-X?#^n/ct:Kny/^^, yi<])^^U>4^XDT5./mtRm'r^2'^ 

[0071] m^T^/mtmm^mx-Rm'^^^2'$:mmi^±^t^^t^Si^ti^xn. t/vx 

^7PT/V7^fch\ i//l'i$'y/^T/V'xfcK. Ti^-l'/VT/^T^fcK, :7i5^C2-f/V'T/V'7^th\ 

y/v-^^pyK Ti^:^^/v-mt^^vy=\ z^^n^;^^^^]}^. ^yz^^n^^vm^'^w. t 

[0073] i^^t^:sKy-^-:7-f^p<:^h^®(D7y>-/^ai^i^W^:^i:©MiS?lJ:J; 
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^i/W^^^^-yh(^^/^^(-*J-b. 0. 05— 20%-efcttfiJ;<. ^ttdn-io%-e 
[0076] ±iEtKoy/^tt, >{^/Hl:^j35Sj^^i42Ky-r-:7w'7^>'h-efe5fc«)#^jic^/v7 

[0077] immmmm-^-i-yyr-(y% mmmmm^mmm 

[0078] ;z|s:^§go^^Mti^'a-^y:7r-f ^^fi, ^<D:*:$:ds lo— lOOOnm. 0*L< fil 5 

[0080] ^mm(Dmmmmm^^/yr'<^<ia^. ii:^3Ky^^U'W5>-#*&^^i-5^y 

o^^ti7jfy-^-:7^^^:/h^StLTWb. ^^^t^^Ky-^— :7^^p<^^h;&Sv.y 
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Xf*^<SfcKny/v<DH2fe?^i|^^^l:fj:^Mb:fe^.^fcKn>^/vtti03fe^ttjHy^ 
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^ T^i5^-i|^. -^^^Tiy"^, tm^mi^ir^^ 

iiC^^\^x^miz.mm^titi^m^^^\^tih<Dxi>^tm:k.hfh^o 
) [0085] :^mm<Dmmmwm^mmmt. f^^m^V'^--7^9?^:^ht^^^vit^^i$im 
±7iK ^hK^^vxmMm^mm\^ft}iv^^/i-^i^v:^xmm\.tc.h(Dxh^7^^^ 

[0086] ;$:B0>g<^^m^^^^^y:7r-r^^{:i. 

y>fy^>h^n^TM. JtTJ«(2)7K(D#^ETT?. S&SBj^^t^J^^y'^— :7>r7P<>'hi:T 
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[0087] _hlE ( 1) (DUrnn. Jix&Ufci:*5«9-^fc9. 5^S14^y-^— :7W7P<Vh«tKnyyKD 

[0088] :^mm(Dmmmmm.^'i'yyT^^'^i'i. -tiB (2) ox^ic j;«9^<D#?i r-e, j^^b 

[0090] ixy;*y— Xirb-Cffl V ^^>fb^i^i:bT{i. ^hyT/V'=3=¥i/v^y^'IS. T/U^^/l^hyT 

[0091] Th'7T/\^^^->'i^>mtvx\^. m^tf. T\>9^h^iy->9:y. Th'^^h^-y-y'^ ) 

[0092] T;v^/vV\}T;v^^i^i^y>mb\^X\t. y^'^jvvV^^Y^-^^yv^y. ^^/vhy^^h^ix 
i/^V, :3^^/Vbyp«h^^/->'9V. 3i^/Vhy:3ih:^i/->7>^, n-ynlf>'Vhyp<b=¥i/V7 
n-:7'ot'/Vhy3ihdr->i^:x^ iso-:/nt:VVby;?<hdei/'>7>'^ iso-::^ntVl'hy^ 

, If ^i^/vhyp^h^v-i^^:^. tf:=:/vhy:3ihdfi/v^>', 3-i/yixh^>^7'oi:vvhy^h^ 

3-^y->h^->:/ntf/Vhyai}>:^i^i^:/, 3-T^yyol:Vvbyp«h=¥->'i/7 
3-T^y::^nlf/Vhy3ihdri/^^:/, 3-7</V;^7'h7'afcVvMh^i/t^i^^ 3-p{ 



wo 2005/078021 21 PCT/JP2005/0021S2 

/V;=?;:/hhy^h=3ri/^>7i^x 3. 3, 3-hy:7nn:/ntVWhy^hdev'v'^>'. 3, 3. 3-hy 

[0093] =tail«^'^'^y:7T-r^^^^;t5±l5)//vy/wS^£:f±. tK. fcsv ^«:;^c^^7k^4 

wa^^jo^i'^^?^?^^ ^<^7Ki4is^^^ . i^^Bi4^y -^-7^7^ ^^h<o#it r -^jft 

[0094] j^^^42Ky •^-:7.f ^^i^h^Tfc^ir-f-^/cie) fJitt. -/jv^j>v^i^.(Dn. ^^^Kt^^a 
[0095] y/vy/w^^S^tJi^sv^T}*. 7Ky3i^ix:xxj'^i/<D^/-^— 

\z.n\^. i/y:*y-:^-t?fe5T/v==¥->i>'7:/<o»^pj^-t-tT.f^^)gi-^«iMa-t- 

/:7r-r^^^^^^[K-c#;5, 3g||l|o^-a'V^i:b-C^i. 3^^ww^:/lc:*l-b2— looo^^ 

[0096] «fc. j^^tt^^y-^— :7^7P<vh^?^fifei-5l^<^;!K14li<*:tt'<OJKy-s'-aiSfi^<D 

LV\ (^^^y^n^wW^^-ifi. ^^14*?y-^-:7^^^Vh(D^^ 

?^S;dS<5yt$tL:rc5|^^-caJ^«r^{;ia;t)30%^M;tsaS{e:i-Sii:^>pr|g-efc 
So r<©ggO«i!i:;^jfe^bTfi. _hlE3^S14:^^y-^-:7^7^>'hO;?Kf :5>St^K-^3fe^ 
tt2Ky-^-7W7J?«i^h<^fcKny/k^^m-emM3g3^l*^^«ja-r5;^ife^:dS^ 

[0097] y'/V'y/V'SiJ:<^NFra «i^d^^llc 0 i^-^m.^ -Q^^tK T/]^=i^iyi^9>'(DSJtm 
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[0098] mmmwm^i^^i^^-f^^i^^ m-^-mm(DmM^^^j^^vt-^. ^^m. - 

[0099] ^J^}^. w.m.yi<V=^'^i^>^^^^'W^^^ir^^V'^—tvx^ m-^S/6S300iy.±o 

o 
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id^x-^. mK.\t. B^^. Rfe^bt. mwj:t'(D^M<Dmmmm-vt^ 

[0103] &,jtimm\^itx^i^. :$imm<Dmmmmm'^^y^r-(^^n. iyv:i3^y'7r^^<(D 

^m^M^. rtifisi-^i-sii:^3i^^y^^ww5>'#*&^^-r§jKy-^-jcj;t)# 
m^w<Dmmi[:^mmi)mmx*:h?>o^<DXoi^^mmm(Dmmmwm^^/-yT 

vfc-^mm^^hi^^^'t^^ti^xmmmm^M^i^xnhii^^.^mmf^^ 

'^-Cf^;$Wcx>':7^^-^^cfp^oTiyy;&;6S@^^^^$tL5ra^^cJ:t).■^yi^-rX(^;k 
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[0105] tifeoT. ^^m(Dmmmmm^'ry^T^y<Rxj^mmmmm^mmm^^m<Di^ 

[0106] ^T. mMm^i:x:^^^mK2;:<>x>^^m^-^hK^Pfmz.mm'r^tK ifi^m 
[0107] i-mm^m^x^^m 

mHI^f^ff rRint-UltmaJ tC-fe^/M^, Cu/K oil, 40kV/30mA. 

[0108] [.mm^i&^^&m\^^^^m 

«rDSC-7jl2:-feybb. M-mM&^lO'XZ/j^bVX. 20'C;&=»^>90*C(^)mS$SffllJ: 

XW&^n^tLo 

[0109] i^m.m^mMm\^i:.^^isk^m'\ 
[0110] imMm^mnm^i.^wim'] 
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>^>:^y/l^;^>h^tMEM-002B. VOYAGER M3055M^mmm^m^m^ 

[0111] (-^^^^Jl) 

< mik(D:^V^^^>^V^ (L-PEI) (D^fj^ > 
t1^|g<D3K!;3^5^/^:f^i^)/!;^(^^i?|l:9•^*500000. ^J^M-a-^SOOO, Aldri 

;^=ap1^yy:/<D{B!l^ai^/V'SlCS5l€bfctr— ^J'l. 2ppm(CH )t2. 3ppm(CH )36S 

3 2 

[01 12] ^(D)g&7|5^5mL<D^@;?Klc:^ft|U. ^^t^Ut^iSe,. -t<?5^^^{c:i 5%<DT^^=T 

^ww?^' (L-PEI) <^#:/to JlX»{i4. 2g(j^^B7K-^*)t?fcofco ^V^^-^y^V:^ 

[0113] (-^^002) 

TtJ|R<^)jKy3i^/V:^drifyy>'(ic¥*ll5>T-»50000, ^^^S-^SSOO. Aldrich 
*tM)30gSr. 5MOlg^7K^l25mL{c^^$-frfc„ ^©^*gSr;r>f/w^:^(j:ri 

jKy3i^/V:^"th>'y>'<Dffla^:n^/l'StJ:*5l5Ufcfc*— 2ppm(CH )t2. 3pp 

3 
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[0115] (-^^^J3) 

< :^/]^^4Vl^^'L^(Dm\)^^V=^'^^>'^^> (P-PEI) -a-fife > 
Jin et al. ,J. Porphyrin&Phthalocyanine, 3, 60-64(1999) ;Jin^ Macro 
mol. Chem. Phys. , 204, 403-409 (2003) \zm^fltc:ljmKX^ . mMi^:^]} 

[01 16] H;^=iyiJ'#<?550ml(Dn P '7^:^=i^T/l^=^:^^:^'(M^VtM^ 0. 0352g<^)7"h 
7(p-3— Kp«^/V:73i=i/V)jK/V:7^y>'(TIMPP).8. Omlt^N, N-i:^;<^;i-T±h 

VfC^L. 1280f&^/V^{CtB^'f-52-7(^/^-2-;r^i^>^i;>'3. 4ml (3. 27g)^ 

M^xt^h. ^^m<Dmt^ioox:icu 24m^mwL.tco m^Mum^^uKr 
:^^y—/v^iz.mMi^. ^o^^^?^looml(7?■7^^9fcK^>^^^^^^:ar^ m^w^ttm 

2 5 

Kxmm.. M^r24mm^mLxmmm^v^-(TPMo-p)t:mco Jt5ift«3. 

05g. l|X^ft92. 3%XhotCo 
[0117] nhflfcmmi^^})^—(TPMO-P)<DGPCKX^Wc^^i^'^^M\^28000X. ^ 

#T— A(?D^*Um-a'Sf*290-efeofCo t«eoT. 'H-NMRtCj;:5l^¥-*^i^^^» 
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[0118] z.(Dmmi^:^v-^-^m\'\±m^^mitm^<D:^m^x<o^v?^^^^:t^-tyv 

[0119] (-g-^m) 

< -<>-if V#'t'iL>OMibt^y ^^1/ W^^- (B-PEI) > 
Jin, J. Mater. Chem. , 13, 672-675(2003) ^C^$tvfc::^^^^C^^ev^, rnimi^ 

[0120] m^miW^i^^±^yh^tifc:^V P ^i^W f m^mitmtl^X^^-f-^:^ (:^n-=e 
;?<^/W)^>'-^>'0. 021g(0. 033mmol)^AtT/xl*;i^W<^P{i:iH;^=i5'i5'^o(tfc 

Z^]}l^i^^m\f^X2-pi'^/\^2-:t^^y^])>2. 0ml(24mmol) , N, N— ^p<^/^T-fe 

mx2ommm:Wvx. wimi^^v^—^nfto ^©^-^^(d'h-nmrs!!^*^^, ^ 

^V'^—(DMM^i^^^Mn22700X:hy). 6XhofCo 

[0121] :i(Dmmi^^V'^—^my^\Jite.^^mitmm^j::^mKx\):^}}^^/^:t^^^^v 

:^^*P*i9^b. 62|s:(D7Ky^^i^W5::/;65^^'^>'#=iTlcjg'^bfcai|^sJ?y:3^^ 

l/W5:VB-PEI^#fCo 'H-NMR(TMS^gP^2p. MtK^) §0^01^;^^ ;&P7K:9' 

[0122] #P>^v^fi)ytJKyp<^/^:^-=¥1^:/y^^. ±IE'a'^«a|l^l^il?'.c:^^fel-J:!9;!)P7K:9^ 
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PEl)^#fCo 
[0123] (-^^^JS) 

y-^-trm-a-M^^^J (PEG-I) ^UT^V^, mmi^:f^iy^^V'^-'C:h^^V:^^^ 

[0124] ^^^#^^>i5-fe5,h$ti'fc;^y pKH^w^t-. m^mihmtx^xpBG-i^i. sgco 

2-:^=ari?->^y:/6. 0ml (72nimol) , N, N->^^^/VT'fehT5K20. Oml^)(B2fe*n;t 

[0125] «3^m<^ltr)^^n5'^53<y-^— <^'tX^f*93%-T?fco^ 'H-NMRa!l5£Js: 

5. 7Ky:^^i?-:/y:/<Dm^S}*93T-fco/co IP*>. >^n5/i^7Ky-^— (D^j^lM-a-S^* 

[0126] iOt^rlPf*:::/^^y^5^;^fy•^-S^fflV^, Jb«B'a'^^Jl^l^#<^:^fe{-i:*)3^y:r=ar1^>^y 
>'^;!ID7K5^^U. PEG (C3Ky 31^1/ W^:/;&S^'a*bfcy n^yi5^*fi-^^ (PEG-b-P 

Ei)^#fco 'H-NMR(TMs^su^ip. m7K4')ia^<^^m. m:i<i^m(Dmm 

[0127] (^Ife^lll) 

iiz^\^fc^mmm(Di.-PEi^mm^i¥m^fco :Lfiib^nm^:t^/i^^<:^\^x^ 9 
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[0128] #e>nyhtKD>//v(i5)(co#,xaieIJ»Til!l5£i£rfTofc^m.20. r .27.6° . 
[0129] [^1] 



L-PEi ^iB&t^iomrcim^^m'^^mmw 



No. 


11 


12 


13 


14 


15 


L-PEI iiJ^(%) 


0.25 


0.5 


1.0 


2.0 


3.0 


THSO/EtOH (1/1) fliL 


1 


1 


2 


2 


2 



[0130] rtb-e#e>tL^ctKciy/HmL4' ^ItJl^LfcJl^t-. ■rh^^h^->v'7>'(TMS 
O) i:aii5^7— /KDl/1 (#:^Jt) <D^'^?^^lmL^fc«2mL;!jPX.. T^^^V—J^iK 

m^M'^Tb^h. 20. 5° . 27. 2" . 28. 2° {^iJ[iL34iS(^t-i^;ei5^tVfCo 
[0131] #bnfc*aiim^'a'«5t#:^^fe^M^m^t-J;t)«^Lfc^r;5. ^a^S^^ 

'^^jtflsii-istt'tc^, \,^'riyhi^^:^i^(^^^i^^'^7!)^^^tif^o n^titc 

[0132] mmm2) 

'^^^j2-C#e)tv/cL-PEI-2<D)^5|c^l. 25g (*t^7K20%'^^)#»L. ^tl.^ 
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/W^#fCo #fetvfct:Kny/V^^liEagL. :^^J^^VXm 1 5%<Dm&<DL-PEI- 
2tKny/K21);^#fc„ 
[0133] #btVfcL-PEI-2tKny/V(21)t;io#,xaielJ/fa!l^^fTofc:^m^ 20. r . 

27. 6" . 28. 4° i^m.n.mm(D\i'-^7!)mti^^t7!>mm^^tc.o mi::9-«f 

[0134] i:l-e#^>^^fcl5%<DL-PEI-2fcK^<>*/^ (21) IC. 7"h^^h=3eiXiy^>' (TMSO) 

) 

mMmm^mmi^2i(Dxm^mmm^h. 20. 5" . 27. 2° . 28. 2° icscsl^ 

[0135] #^,^^^#^M^«'^«l5t#:2l^3fe*M®^®:^^«lJ;•9^t^Ufci:i;5. W^^ia 

[0136] _hT?#^>tT/fcL-PEI-2l:Kny/v (21) iSr$e>(C. *^7'iX<ir-i$' tt^40'CT'i^^ 

jt^lU. j^30%©L-PEI-2fcKc2y/V (22) ^#fCo rtV^#e>tT.fc30%<DL-PEI-2 ) 
tKn>5^/v (22) (;>jici4:9-t!!:f*:it^ {c, -T^h^pth^^/^^^v (TMSO) t=^^y—/i-(Diy 

mm^. AQPcxw&mm^. mmwmi^m'^i^22^mco 
[0137] #btv:fe^^^«^^'^«3t^22^jfeatM^i^^fiij;«9«^b;fe^:i'S. mmmm 

^mikw-22<DiE^mmwm^M^m4\z.^\.fz^ 

[0138] (MMm2>) 
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[0139] #btvfctKny/K35){Coi:,xa|pI^^il^^^Tofc^m> 20. 4° . 27. 3° . 
[0140] [^2] 



p-PEi ^}^ig»Ne»f§feW*«tMffii4t^«it<* 



No. 


31 


32 


33 


34 


35 


P-PEI 


0.25 


0.5 


1.0 


2.0 


3.0 


TMSO/EtOH (1/1) mL 


1 


1 


2 


2 


2 



[0141] itb-e#^>tlfctKny/HmLEt'(J:. ^2{^^bfci5(-s xh^^h^i/i/^^(TMS 

o) ^jiiJ^y— (<*^^Jt) <z)^'^?^trimL*fc«2mL;!jpx.. T-r;^i^y— ^^1^ 

mmmm^notd^^s i^v:f3mmti!tmm^mii\^'-i^7!)^2o. 5" . 27. 4° . 28 

[0143] (^ife^j4) 
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[0144] #btbrctKny/V(44)(;io#.Xj^ig^aO^^^To^i^mx 20. 3° .27.3° . 
[0145] [^3] 



B-PEI #i^J^6^e>?#feW^^^«^«tig1* 



No. 


41 


42 


43 


44 


45 


B-PEI 


0.25 


0.5 


1.0 


2.0 


3.0 


TMOS/EtOH (1/1) niL 


1 


1 


2 


2 


2 



[0146] :LfVXmhfvrzMYxi^;vimL^ ^SlC^bfcJ^pl-^ 'rV'7:^Y^^^^^T^ (TMS 
0)t=^d'/—^\^<Dl/l (#iSKJt)0?l'^?^^lniL*fc}*2mL;!jP^. T'f;^:J'y— 

>'-Ci5fci^b. m^M>il>^g|^{--C3|Hl?5te?^^^To;^c„ nhfifcM^m^mm^. ^ 
?a-C^jttU W^^^^'a'#lit#:41-45^#fCo ^m^a^^«it#:44<^Xj|S 
m^m^H'^h. 20. 5° . 27. 5° . 28. 3° (Cfca5SlS<^fc'— i^id^^ttfCo 

[0147] mhfifz.^mMmm^mmw-^i^^mmm.m\^^'ommvk.}i:L^. ^mmm 

fcofco #fetufc#aiim^'a'#l5t#:440jfe^M®m^^*Sria6(;i^i-o 
[0148] (^Ji^j5) 

itr^ffiu mmmitmm^ismz^^. i^at:&s5%<DPEG-b-PEitKn<f /w5i^ 

[0149] vitfC#btvfctKoy7HmLft>{c, 'rVy:^V^iy-yT^{TMSO)b=^i'>^—JV<Dl 
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[0151] iMMm^) 

t^7Ki4W^^^J<^m'^^Sr^ffib:rci^^fi^lte«»Jl lc*5tt5 (14) hWmOL, 
[0152] [^4] 



No. 


61 


62 


63 






DMF 


EtOH 


jg^J^^M (%) 


25 


25 


25 


L-PEI^S (%) 


1.0 


1.0 


1.0 


TMOS/EtOH (1/1) raL 


2 


2 


2 



[0153] :itV-e#e>tLfctKny/HmL«f (j:. ^4{;i^bfc<t5 ■7"h^^h'3riXi/9V (TMS 
O) i^i^S^y— (#:^it) C»^ii-^?g^lniL*fc{i2niL^:t)P^. T-r;?^i^y— i=v 

[0154] #e>tbfcwmMm^'a'«3t<*:^jfes^mt^^(-j;«9«^ufci::5. wassam 
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[0155] mMm?) 

[0156] ::<7):/l/— h?rTMOS/'EtOH(l/l)(7)^gi'a-|^2inLtti, 24^PHl^-^^L:rCo ' 

[0157] nhfii^^mmmm-^mm.mi(o:f\^-v<D^^mmmmM^mii\z.^ mm 
[0158] :^^m(Dmmmmm^'f'y7r^^m. ^(D:7T^^^<D^'tm^. ^jR-r:^>^0 ^ 
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[0159] Hfc. ^mM(Dmmmmm^'ry7T-(y«p<Df^^mi^^V'^-^^'7?<>'htim^ 
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[6] ;*:$dsio-iooonm(D^g|g{;ifc5ii^«i i^fB^o^^iiti^'a-t-y^^r^^^o 

[10] (1) m.mik^v=^^i^:y-(^>'W^^mir^^V'^-^mm\mm^'^^. 7i^(D^ 

[11] mUT/V^i^i^iy^y^ytl, 3ffiJ^±OT/l'=3^v'i>'7i/-efe§lt*^10(C|B^(^W 



wo 2005/078021 



37 



PCT/JP2005/002152 



V 



THIS PAGE BLANK (Mspto) 



\ 
/ 



THIS PAGE BLANK (uspto) 



V 



^" PAGE BLANK (USPTO) 



wo 2005/078021 
[1^5] 



3/6 



PCT/JP2005/002152 




THIS PAGE BLANK mm) 



wo 2005/078021 



4/6 



PCT/JP2005/002152 




THIS PAGE BLANK (uspto) 



c 



wo 2005/078021 



PCT/JP2005/002152 



5/6 



[1^9] 



[igio] 



CO 



O 

O 

"a 



r 




"^Mis PAGE BLANK (uspto) 



THIS PAGE BLANK (USPTO) 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI'' C08L79/02, C08J3/00, C08K3/36 



International application No. 

PCT/JP2005/002152 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' C08L79/00-08, C08J3/00-28, C08K3/00-13/08 



Documentation searched other than minimnnn documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koiho 1922-1996 Jitst^ Shinan Tbroku Koto 1996-2005 

Kdkai Jitst^ Shinan Kcho 1971-2005 Taroku Jitsuyo Shinan Koto 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
WPI (DIALOG) , JICST FILE(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 01/27368 Al (THE UNIVERSITY OF AKRON) , 


1-16 




19 April, 2001 (19.04.01), 






Page 1, lines 5 to 12; page 4, lines 24 to 31; 






page 5, line 27 to page 1 , line 30; Claims 






& AU 7999600 A 




A 


JP 2001-335709 A: (Zaidan Hojin Kawantura 


1-16 




RikagaikuvKenkyusho) , 






04 Decemioer, 2001 (04.12.01), 






Claims; Par. Nos . [0015], [0051] to [0052], 






[0057] to [0063] ; examples 






(Family: none) 





I ^ I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



Special categories of cited documents: 

document defining the general state of the axt which is not considered 
to be of particular relevance 

eariier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document refening to an oral disclosure, use, exhibition or other means 
document published piior to the international filing date but later than the 
piioiity date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underiying Uie invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
cond>ined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
19 April, 2005 (19.04.05) 


Date of mailing of the international search report 
17 May, 2005 (17.05.05) 


Name and mailing address of &e ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofHcer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/002152 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-71519 A (Dow Corning Corp.), 
16 March, 1999 (16.03.99), 

Claims; Par. Nos . [0003], [0020] to [0027], 
[0036] to [0038] ; examples 
£c US 5902863 Al & EP 893482 Al 

JP 3-212451 A (Takeo SAEGUSA) , 

18 September, 1991 (18.09.91), 

Claims; page 2, lower left coliimn, line 13 to 

page 3, upper right column, line 11; page 3, 

lower left column, line 3 to lower right column, 

line 18; examples 

(Family; none) 

Ren-Hua JIN et al . , ^Polyamine o Shin 
to suru Silica Nanofiber to Sono Keitai 
Seigyo' , Polymer preprints, Japan, Vol.53, 
No. 2, 01 September, 2004 (01.09.04), 2Q15 
(pages 4540 to 4541) 



1-16 



1-16 



1-16 



Foim PCT/ISA/210 (continuation of second sheet) (January 2004) 



mmms^ pct/j P2005/002 i 52 



Int-CI.' C08L79/02. C08J3/00. C08K3/36 



Inta.^ C08L79/00-08. C08J3/00-28. C08K3/00-13/08 



B-4^mmm^sim■'^n 1922-1996^ 

B^m^t^mmmmm^Am 1971-2005^ 

a*fflSlffiSr^a®^«l 1996-200 5^ 

B3|:BS«llffl«f3e^« 1994-2005^ 



WPI (DIALOG). JICST 7r-f A'QOIS) 





c. mm-r^t^«>hti^xm 








A 
A 
A 


wo 01/27368 Al (THE UNIVERSITY OF AKRON) 200ll 04. 19; ^ I'-MM 
5-12^te. m4M^2 4-3 Ifre, ^5M;^.2#^tB.-;'^7 
sua OtfB, CLAIMS & AU 7999600 A ^'^^^ . . ' 

JP 2001-335709 A (MBB?feAJII#3g<k^W^M) 2001.12.04, #flF 
|f^(Di5BB, [0016], [0051] -[0052], [0057] -[0063], mfeM (:7t 

JP 11-71519 A (^^ • 3—^:^^ • 3— ^3 » 1999.03. 16, 


1-16 
1-16 
1-16 




TAJ #{::iiii«)«>5X:iBfett'&<, — «Wftflf*iP«r*-r ttj Hl^ad®BX«:@4feBSHc^*$*tfc:a:»T'fcoT 

TEj BRIHiBatKr©WIS*fctt#?Fi?*>5*^ Sl^ttiiilB <z>aj»©fc«>ic§|ffl-r5t>«) 

TLj ffi3fe«i±3g(c:l5^«:liS-t-5XilfcXfi«i©:»:(ttiD5lff (Dmm.^X\immm>^£^^t^x.hi^'i)'t<o 
H«L<ttftfe(o4#SiJ/£aSSr?iiSfc-r5fc«>K:5lffl-r TYj 4$lcBi3t<ofe5i:ffi)tT**)oT, ^^:S:iSfc^:«L<^ 1 


19. 0 4. 2005 


BBSmmolSillB 

1 7. 5. 2005 


B*S1*flP/f (I SA/J P) 
0 0-8915 


03-3581-1 101 


4 J 8 8 3 0 


F^SI 3 4 5 7 



«3CPCT/I SA/2 1 O (3B2'«I'-i?) (2004^1/1) 



i 



i|gmJS»# PC.T/J P 2 0 0 5/00 2 1 5 2 



^m^^(D$m, [0003], [0Q20]-[0027], [0036] - [0038], ^jSS^J &US 
5902863 Al & EP 893482 Al 

JP 3-212451 A (H^^^) 1991. 09. 18, #fPlf ^(^^IS. H 2 M£ 



1-16 



p. X 



Ren-Hua JIN V T ^ >^ie:^t-r^^y V / ^ T ^ ^<t^ 

<Dwmmm\ , m^'^^^^mm, m^sm, 112-^,2004.09.01, 

2Q15.(p. 4540-4541) 



1-16 




^iCPCT/I SA/2 1 O mZ^-'^ngi^) (2 0 0 4^1.^) 



